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Mail Stop - AF 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, Virginia 22313-1450 

Sir, 

t 3 Zohar H. Yakhini, hereby declare that: 
Education and Experience 

1 , The invention embodied Ln the above-identified patent application is directed to the use of 
Unstructured Nucleic Acids in Assaying Nucleic Acid Molecules 



2. 1 am an employee of Agilent Technologies* Inc. (the assignee of the above-referenced 
patent application). 



3. I am a co-inventor of the above-identified patent application. 



4. I graduated from the Hebrew University in Jerusalem with a Bachelor of Science in 1989, 
and from Stanford University with a PhD, in Mathematics. 

5. Since graduating with my Ph.D., I have been involved in a variety of pursuits related to 
the field of genomics, DNA synthesis, and hybridization assay$. I have developed probe design 



PAGE 17/35 * RCVD AT 11/2012006 3:45:18 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-2/13* DNIS:2738300 1 CSID:7709510933 1 DURATION (mm-ss):12-24 j 

.J i 

BEST AVAILABLE COP\ 



11/20/2006 15:45 7709510933 



THOMAS, KAYDEN 



PAGE 18/35 



Application Serial No. 09/93$, 93? 
" Art Unit: 1634 

methods for hybridization assays, methods for molecular measurement, and data analysis 
software for microarray data. I have authored and co-authored 6 issued US patents on inventions 
related to hybridization assays, their design and interpretation. I have authored and co-authored 
more than 15 scientific papers describing studies based on microatrays and other molecular 
measurement technologies and/or describing the related design or data analysis methods. 

6. Through my education and work in Agilent I have gained extensive experience in the 
field of genomics, including designing molecular measurement assays and algorithm 
development for the analysis and interpretation of measurement data. 

The Office Action and Presently Pending Claims 

7. T am advised that the United States Patent and Trademark Office (USPTO) has rejected 
one or more independent claims presently pending in the above-identified patent application 
under 35 U.S.C. § 1 12, first paragraph, as allegedly failing to comply with the enablement 
requirement and 35 U.S-C § 1 12, first paragraph, as allegedly being indefinite. 

8. I have reviewed the pending Office Action from the USPTO and the specification and 
claims of the presently-pending application. Claim 10 is directed to a method of assaying target 
nucleic acid molecules by tagging and sorting the target molecules with a universal array, 
comprising the steps of: 

a) providing a first plurality of nucleic acids, wherein the first plurality of nucleic 

acids is immobilized on a surface such that different sequences of the first plurality of nucleic 
acids can be differentiated by location, wherein the nucleic acid at each location has a different 
nucleotide sequence than nucleic acids at other locations; : 

b) providing a second plurality of nucleic acids, wherein the nucleotide sequence of 
each nucleic acid of the second plurality is known and comprises a first region and a second 

region, wherein each first region of each nucleic acid of the second plurality has a different 

✓ < 
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nucleotide sequence from other first regions of other nucleic acids of tlte second plurality, 
wherein each first region of nucleic acids of the second plurality is complementary to a 
nucleotide sequence of nucleic acids of the first plurality* wherein at least one second region of 
the nucleic acids in the second plurality is complementary to a target nucleic acid in a biological 
target, wherein each nucleic acid of the first plurality and each second region of each nucleic acid 
of the second plurality comprises unstructured nucleotides such that the second region has a 
reduced ability to hybridize to a first nucleic acid of the first plurality having a complementary 
nucleotide sequence without reducing the ability of the second region of each nucleic acid of the 
second plurality to hybridize to a complementary nucleic acid molecule in a biological target; 

c) providing a biological target containing nucleic acids to be analyzed; 

d) contacting the biological target with the seebnd plurality of nucleic acids under 
conditions that permit hybridization of complementary nucleotide sequences between the target 
nucleic acid molecules and the second region of nucleic acids of the second plurality; 

. e) contacting the second plurality of nucleic acids with the first plurality of nucleic 
acids under hybridization conditions; 

f) detecting nucleic acids in the biological target that have hybridized to a nucleic 
acid of the second plurality by detecting a signal of a label that is part of the nucleic acids of the 
biological target; 

g) determining a location of the detectable signal of the label on the surface; and 

h) determining the nucleotide sequence of the nucleic acid in the biological target 
that has hybridized to a nucleic acid.of the second plurality by correlating the location of the 
signal to the nucleotide sequence. 

9. I understand that the Office Action takes the position that the claimed method does not 
provide for any means to correlate any one position or location of the surface with any specific 
nucleotide sequence, be it that associated with that of a member of the first or second plurality, or ; 
with that of the biological target The Office Action alleges that m the method of claim 10 one 
could well have hundreds of thousands of different members of a first plurality being 
immobilized to a surface of a support, and that equal or larger numbers of second plurality 
members and/or biological target members are in turn bound to the same surface through their 

3 



PAGE 19135 « RCVDAT 11/20/2006 3:45:18 PM [Eastern Standard^ » SVR:USPTO-EFXRF-2/13* DNIS:2738300 ' CS1D:7709510933 * DURATION (mm-^):12-24 



BEST AVAILABLE COF . 



11/20/2006 15:45 7709510933 THOMAS, KAYDEN PAGE 20/35 



Application Serial No. 09/938,937 
Art Unit: 1634 



interaction with members of the first plurality. The Office Action argues that with there being no 
known relationship between, a specific nucleotide sequence, one is left solving for the values of 
three unknowns without having even one known entity. 

10. T understand that the Office Action also takes the position that claim 10 is indefinite with 
respect to what constitutes the metes and bounds of a "universal array 51 . 

Discussion 

1 0. Upon information and belief* I submit that one skilled in the art of protein engineering 
and design, such as myself, at the time the application Was filed would understand what is meant 
by the term "universal array" and the fundamental concepts of how a universal array functions. 
For example, the specification itself states the following: "[a]n alternative array-based method of 
analyzing nucleic acids has been described bv sever al poups f Brenner USF 5.604.097; Morris.et 
af. EP 97302313), and uses a universal spatially addressable array." Specification at p. 21, lines 
1 8-20 (emphasis added), 

\ \ . Furthermore, a brief perusal of issued patents prior to the filing of the instant application 
reveals that universal arrays were known and described in the art already. In the instant case, 
there are at least two patent references that discuss and describe what universal arrays are, and 
how they function with the use of a first plurality and a second plurality of nucleic acids in 
addition to the target molecules. For example, U.S. Patent No. 6,268,147 issued to Seattle et at 
on July 31, 2001 discusses and illustrates universal arrays at e.g., FIGS. 1, 14A, 14B, 15A, 15B, 
and col. 35, line 60 - col. 35, line 67. By way of additional example, tLS, Patent No. 6,083,763 
issued to Balch on July 4, 2000 also discusses universal arrays throughout, e.g., at FIG, 5a and 
corcelating discussion. ^ 

12. With respect to the issue as to whether the claims enable one skilled in the art at the time the 
application was filed to practice the claims, claim 10 recites the following: "different sequences of 
the firs? plurality of nucleic acids can be differentiated bv location " and 'Hvhercin the nucleotide 
sequence nf c*ch nucleic acid of the ser W plurality is known." (emphasis added). The subject 
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matter of the claim would enable one to practice the method when read light of the specification 
for the recited language. The specification at pp. 21-23 discussed a universally spatially 
addressable army and how one works. For example, the specification states the following; 
To analyse and detect nucleic acids in a sample, methods using a fixed array 
design rely on the use of an intermediate nucleic acid molecule which hybridizes 
to a target nucleic acid molecule with one region ("anti-target*) and also 
hybridizes to an oligonucleotide probe on the fixed army with another region 
("tag"). The intermedia^ molecules therefore contain two domains that perform 
the two functions of ?) binding to a target molecule and 2) sorting the target 
molecules by binding to a spatial [y addressed probe ("anti-tag") on the fixed array. 
These two-steps can be performed, in any order, separately or simultaneously. 
Thus the fixed array of oligonucleotides is designed to provide a substrate for 
sorting target molecules. 

Specification at page 22, lines 1-9. In addition, me specification explains the assay system in the 
following example: 

For example, in a six nucleotide region of an array bound oligonucleotide 
comprising A, T, G, and C, only 4096 sequences are possible fox that six 
nucleotide region of the oligonucleotide. Therefore^ in the universal tag system 
comprising anti -target sequences that are designed to assay a higb number of 
target sequences, there is a likelihood that anti-target nucleic acids comprise 
sequences complementary to regions of th e array-bound oligonucleotide. In 
particular, simulation studies conducted using uniformly drawn single nucleotide 
polymorphisms (SMPs; e.g amplicons of length 41 and a uniform middle base bi^ 
allelic polymorphism) and multiplexing optimization heuristics show that only 25- 
30% of the sites on a universal fixed array are accessible when performing 
specific genotyping assays which interrogate 1000 samples. 

Specification at page 23, lines 13-23. 

13. Because the specification teaches how different sequences of the first plurality can be 
differentiated by location, and because the sequence of each acid of the second plurality is 
known, when the nucleic acids of the second plurality have hybridized to a target with a signal, 
and also to a first plurality, the sequence of the target can be determined. ' 

14. Based on the foregoing, including the understood definition and functionality of a 
universal array, and upon information and belief, I submit that one of skill in the art, upon a 
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review of the instant application, could reasonably/easily assay target nucleic acid molecules by 
tagging and sorting the target molecules with a uni versal array as recited in cjaim 1 0. 



Conclusion 

1 5, Based on the foregoing, and upon information and belief, I further submit that one skilled 
in the art of genomics, such as myself, a the time the application was filed would understand 
from a review of the instant application how to perform the methods recited in claim 10, and 
claims 1 1-14 which depend therefrom, without undue experimentation. 

1 S. In addition, based on the foregoing, one skilled in the art would understand the meaning 
of the term "universal array" and how a universal array functions. 



I hereby declare that ad statements made herein are of my own knowledge are true and 
that all statements arc made on information and belief and are believed to be true; and further, 
that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful felsc statements may jeopardize the validity of the 
application or any patent issued thereon. 



17.Nov,200<5 
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Mail Stop — AF 
Commissioner for Patents 
Post Office Bra 1450 
Alexandria, Virginia 22313-3.450 



I, Zohar K- Yakhini, hereby declare that: 
Education and Ex&erience 

1 . The invention embodied in the above-identified patent application is directed to the use of 
Unstructured Nucleic Acids in Assaying Nucleic Acid Molecules 

2. I am an employee of Agilent Technologies, Inc. (the assignee of the above-referenced 
patent application). 

3. I am a co-inventor of the above-identified patent application. 

4. I graduated from the Hebrew University in Jerusalem with a Bachelor of Science in 1989, 
and from Stanford University with a Ph JX in Mathematics. 

5. Since graduating with my Fh.D,, I have been involved in a variety of pursuits related to 
the field of genomics, DNA synthesis, and hybridization assays. I have developed probe design 



Sir, 
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methods for hybridization assays, methods for molecular measurement, and data analysis 
software for microarray data. I have authored and co-authored 6 issued US patents on inventions 
related to hybridization assays, their design and interpretation. I have authored and co-authored 
more than 15 scientific papers describing studies based on microarrays and other molecular 
measurement technologies and/or describing the related design or data analysis methods* 

6. Through my education and work in Agilent I have gained extensive experience in the 
field of genomics, including designing molecular measurement assays and algorithm 
development for the analysis and interpretation of measurement data. 

The Office Action and Presently Pendinz Cto'ms 

7. T am advised that the United States Patent and Trademark Office (USPTO) has rejected 
one or more independent claims presently pending in the above-identified patent application 
under 35 U.S.C. § 1 12, first paragraph, as allegedly failing to comply with the enablement 
requirement and 35 U.S.C. § U2, first paragraph, as allegedly being indefinite. 

8. I have reviewed the pending Office Action from the USPTO and the specification and 
claims of the presently-pending application. Claim 10 is directed to a method of assaying target 
nucleic acid molecules by tagging and sorting the target molecules with a universal array, 
comprising the steps of: 

a) providing a first plurality of nucleic acids* wherein the first plurality of nucleic 

acids is immobilized on a surface such that di-fibrent sequences of the first plurality of nucleic 
acids can be differentiated by location, wherein the nucleic acid at each location has a different 
nucleotide sequence than nucleic acids at other locations; 

b) providing a second plurality of nucleic acids, wherein the nucleotide sequence of 
each nucleic acid of the second plurality is known and comprises a first region and a second 
region, wherein each first region of each nucleic acid of the second plurality has a different 
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nucleotide sequence from other first regions of other nucleic acids of the second plurality, 
wherein each first region of nucleic acids of the second plurality is complementary to a 
nucleotide sequence of nucleic acids of the first plurality, wherein at least one second region of 
the nucleic acids in the second plurality is complementary to a target nucleic acid in a biological 
target, wherein each nucleic acid of the first plurality and each second region of each nucleic acid 
of the second plurality comprises unstructured nucleotides such that the second region has a 
reduced ability to hybridize to a first nucleic acid of the first plurality having a complementary 
nucleotide sequence without reducing the ability of the second region of each nucleic acid of the 
second plurality to hybridize to a complementary nucleic acid molecule fn a biological target; 

c) providing a biological target containing nucleic acids to be analyzed; 

d) contacting the biological target with the second plurality of nucleic acids under 
conditions that permit hybridization of complementary nucleotide sequences between the target 
nucleic acid molecules and the second region of nucleic acids of the second plurality; 

. e) contacting the second plurality of nucleic acids with the first plurality of nucleic 
acids under hybridization conditions; 

f) detecting nucleic acids in die biological target that have hybridized to a nucleic 
acid of the second plurality by detecting a signal of a label that is part of the nucleic acids of the 
biological target; 

g) determining a location of the detectable signal of the label on the surface; and 

h) determining the nucleotide sequence of the nucleic acid in the biological target 
that has hybridized to a nucleic acid of the second plurality by correlating the location of the 
signal to the nucleotide sequence, 

9. I understand that the Office Action takes the position that the claimed method docs not 
provide for any means to correlate any one position or location of the surface with any specific 
nucleotide sequence, be it that associated with that of a member of thej first or second plurality, or 
with that of the biological target. The Office Action alleges that m the method of claim 10 one 
could well have hundreds of thousands of different members of a first plurality being 
immobilized to a surface of a support, and that equal or larger numbers of second plurality 
members and/or biological target members are in turn bound to the same surface through their 
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interaction with members of the first plurality. The Office Action argues that with there being no 
known relationship between a speci6c nucleotide sequence, one is left solving for the values of 
three unknowns without having even one known entity. 

10. I understand that the Office Action also takes the position that claim 10 is indefinite with 
respect to what constitutes the metes and bounds of a "universal array". 

Discussion 

10. Upon information and belief, I submit that one skilled in the art of protein engineering 
and design, such as myself, at the time the application was filed would understand what is meant 
by the term "universal array" and the fundamental concepts of how a universal array functions. 
For example, the specification itself states the following: "[ajn alternative array-based method of 
analyzing nucleic acids has been described bv seve ral groups (Brenner USr_5,604,0?7; Morr,is.ct 
al. EP 97302313), and uses a universal spatially addressable array." Specification at p. 21, lines 

1 8-20 (emphasis added), 

1 1 . Furthermore, a brief perusal of issued patents prior to the filing of the instant application 
reveals that universal arrays were known and described in the art already. la the instant case, 
there are at least two patent references that discuss and describe what universal arrays ate, and 
how they function with the use of a first plurality and a second plurality of nucleic acids in 
addition to the target molecules. For example, US, Patent No. 6,268,147 issued to Seattle et aL 
on July 31, 2001 discusses and illustrates universal arrays at e.g., FIGS. l a 14A, 14B, 15A, 15B, 
and col. 35, line 60 - col. 35, line 67. By way of additional example, U.S. Patent No. 6,083,763 
issued to Balch on July 4, 2000 also discusses universal arrays throughout, e.g., at FIG. 5a and 
correlating discussion. ; ; 

12. With respect to the issue as to whether the claims enable one skilled in the art at die time the^ 
application was filed to practice the claims, claim 10 recites the following: "different sequences of 
the ffrat plurality,**! n ucleic acids can be differentiated bv location" and "whereto the nucleotide ; 
««qn*nrR of ggch nucleic acid of the second nluralitv is known." (emphasis added). The subject 5 
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matter of the claim would enable one to practice the method when read light of the specification 
for the recited language. The specification at pp. 21-23 discussed a universally spatially 
addressable array and how one works. For example, the specification states the following: 
To analyze and detect nucleic acids in a sample, methods using a fixed array 
design rely on the use of an intermediate nucleic acid molecule which hybridizes 
to a target nucleic acid molecule with one region ("ant^target") and also 
hybridizes to an oligonucleotide probe on the fixed array with another region 
("tag"). The intermediary molecules therefore contain two domains that perform 
the two functions of 1) binding to a target molecule and 2) sorting the target 
molecules by binding to a spatially addressed probe ("anti-tag") on the fixed array. 
These two steps can be performed, in any order, separately or simultaneously. 
Thus the fixed array of oligonucleotides is designed to provide a subsrtratc for 
sorting target molecules. 

Specification at page 22, lines 1-9. In addition, the specification explains the assay system in the 
following example: 

For example, in a six nucleotide region of an array bound oligonucleotide 
comprising A, T, G, and C, only 4096 sequences are possible fox that six 
nucleotide region of the oligonucleotide. Therefore, in the universal tag system 
comprising anti-target sequences that arc designed to assay a high number of 
target sequences, there is a likelihood that anti-target nucleic acids comprise 
sequences complementary to regions of the array-bound oligonucleotide. In 
particular, simulation studies conducted using uniformly drawn single nucleotide 
polymorphisms (SNPs; e.g amplicons of length 41 and a uniform middle base bi- 
allelic polymorphism) and multiplexing optimization heuristics show that only 25- 
30% of the sites on a universal fixed array are accessible when performing 
specific genotyping assays which interrogate 1000 samples. 



Specification at page 23, lines 13-23. 



13. Because the specification teaches how different sequences of the first plurality can be 
differentiated by location, and because the sequence of each acid of the second plurality is 
known, when the nucleic acids of the second plurality have hybridized to a target with a signal, 
and also to a first plurality, the sequence of the target can be^determmcd- 

14, Based on the foregoing, including the understood definition and functionality of a 
universal array, and upon information and belief, I submit that one of skill in the art, upon a 
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review of the instant application, could reasonably/easily assay target nucleic acid molecules by 
tagging and sorting the target molecules with a universal array as recited in claim 10. 



Conclusion 

1 5. Based on the foregoing, and upon information and belief, I further submit that one skilled 
in the art of genomics, such as myself, a the time the application was filed would understand 
from a review of the instant application how to perform the methods recited in claim 10, and 
claims 11-14 which depend therefrom, without undue experimentation. 

1 6, In addition, based on the foregoing, one skilled in the art would understand the meaning 
of the term "universal array" and how a universal array functions. 



I hereby declare chat all statements made herein are of my own knowledge arc true and 
that all statements arc made on information and belief and arc believed to be true; and further, 
that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



17,Nov,2006 ZoharH. Yakhftii 
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